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Background

The Gulf of Mexico Fishery Management Council (Council) is developing a regulatory
amendment to the Reef Fish Fishery Management Plan (FMP). The regulatory amendment
includes arange of aternatives for reducing the recreational harvest of red grouper by 34 to 44
percent (GMFMC 2005). Bag and size limit analyses were previously conducted to evaluate
reductions in harvest resulting from lowering the bag limit or increasing the size limit
(Strelcheck 2005a, 2005b). This report expands upon previous bag limit analyses and
summarizes the results of vessel limit analyses, when combined with various bag limits and
closed seasons.

M ethods
Data sources

Landings data for Gulf of Mexico red grouper were obtained from the NMFS Marine
Recreational Fisheries Statistics Survey (MRFSS) and Southeast Fishery Science Center’s
Headboat Survey. MRFSS intercept files and headboat catch-effort files were used to evaluate
reductions in red grouper bag and vessel limits. MRFSS estimation files and headboat catch
estimate files were used to calculate landings (numbers of fish) by wave or month. Landings and
catch data for 2003-2004 were used for MRFSS and headboat analyses.

Bag/Vessal Limit Analyses

The MRFSS system classifies recreational catch into three categories:

TypeA - Fish that were caught, landed whole, and available for identification and
enumeration by the interviewers.

Type B - Fish that were caught but were either not kept or not available for identification.

o TypeB1 - Fish that were caught and filleted, released dead, given away, or
disposed of in some way other than Types A or B2.

o0 Type B2 - Fish that were caught and released alive.
Only type A and B1 catches were used for bag and vessel limit analyses.

Some or all of the people contributing to the A catch are also interviewed to report type B catch,
and those are recorded on an individual basis. If the number of people contributing to the A
catch was greater than the number of people interviewed to report B1 catch, the following
formula was used to account for possible under reporting of the B1 catch:



Bl = Blinterviewed X (NUmber people in fishing party/number people interviewed to report
B1 catch).

On afew trips, the number of people contributing to the A+ B1 catch was |less than the number
of people in the fishing party. Only catches where the number of people contributing to A + B1
catch equaled the number of people in the fishing party were used for analyses, since it was
unknown if additional people in the fishing party were actually fishing or participating in other
activities. It was assumed the number of people in the fishing party was the same as the number
of people fishing on avessel. However, there may be multiple fishing parties per vessdl,
especially for larger charter vessels, which could result in underestimation of overall vessel limit
reductions if not al fishing parties were interviewed.

MRFSS type A + B1 catch was divided by the number of people in the fishing party to estimate
the average catch per person. If type A + B1 catch per person was greater than the bag limit, the
value was re-set to the bag limit (ABlpagiimit). If type A + B1 catch per vessel was greater than
the vessdl limit, the value was re-set to the vessdl limit (ABLyesss iimit). If both thetype A + B1
catch per person and per vessel were less than the bag and vessel limits, no changes to catch
were made. If both the type A + B1 catch per person and per vessel were greater than the bag
and vessel limits, the value was re-set to either the bag limit (ABlpagimit) Or the vessel limit
(AB1yessd 1imit), Whichever was less. The following formulas were used to estimate harvest
resulting from various combinations of bag and vessel limits:

If Type A + B1 <= bag limit and Type A + B1 <= vessd limit, then total harvest = A + B1
If Type A + B1 > bag limit, but less than the vessel limit, then total harvest = AB1bag limit
If Type A + B1 <= bag limit, but Type A + B1 > vessdl limit, then total harvest = AB1yessd limit

If Type A + B1 > bag limit and Type A + B1 > vessdl limit, then total harvest = AB1pag jimit OF
total harvest = AB1yess 1imit, Whichever is less

Estimated harvest for headboat data was calculated in a similar manner. Catch per person was
calculated by dividing the total number of fish landed by the total number of anglers on the
headboat. If the catch per angler was greater than the limit (AB 1y imit), the value was re-set to
the limit, as described above. If the catch per vessel was greater than the vessel limit, the catch
was reset to the vessel limit (ABlyesss 1imit)- 1T both catch per angler and catch per vessel were
less than the proposed bag and vessel limits, no changes to catch were made.  Similarly, if both
catch per angler or catch per trip exceeded the proposed bag and vessel limits, the catch was reset
to either the bag limit (AB1pag limit), OF vessel limit (ABLyess 1imit), Whichever was less.

Reductions in harvest were estimated by mode by dividing the total catch exceeding a particular
bag and vessal limit combination by average landings. Harvest reductions were adjusted to
account for non-compliance (i.e., exceeding red grouper bag limit) by subtracting the reduction
associated with afive fish bag limit from the reductions associated with atwo or one red grouper
limit. Compliance with the two fish bag limit was not considered since most of the data used for
analysis were collected prior to implementation (July 15, 2004) of the two fish bag limit.

Harvest reductions were also weighted by mode (charter, private, headboat) using 2003-2004 red



grouper landings (numbers of fish). During 2003-2004, charterboats, private vessels, and
headboats accounted for 18.5, 77.2, and 4.3 percent of the recreational red grouper harvest.

Bag Limit/Vessal Limit/Closed Season Analysis

The effects of ared grouper bag limit, a red grouper vessal limit, and seasonal closures were
estimated using the following equation:

Harvest Reduction = (seasonal closure red grouper landings + (non-closure red grouper
landings x percent reduction from a X red grouper bag limit and X vessel limit))/total red
grouper landings.

One and two month closures were evaluated. Additionally, three closures overlapping with the
existing commercial closure for red grouper, black grouper, and gag were evaluated (February 15
—March 15, February 1 —March 15, and February 15 — March 31).

Results

Table 1 summarizes reductions in red grouper harvest resulting from either a one or two red
grouper bag limit combined with various vessel limits. A four red grouper vessel limit
combined with a one red grouper bag limit would achieve at least a 34 percent reduction in red
grouper harvest. A one or two red grouper vessel limit would be required to achieve at least a 34
percent reduction in harvest if the current red grouper bag limit of two fish per person is not
changed.

Table 2 summarizes reductions in red grouper harvest resulting from a one red grouper bag limit,
various vessel limits, and various seasonal closures. Table 3 summarizes reductions in harvest
resulting from a two red grouper bag limit, various vessel limits, and various seasona closures.
In general, seasona closures during late spring, summer, and early fall, combined with lower bag
limits and vessal limits achieve the greatest reductions in red grouper harvest. A one red grouper
bag limit combined with any vessel limit and seasonal closure would achieve at least a 30
percent reduction in red grouper harvest. A two red grouper bag limit combined with either
lower vessdl limits or a one or two month seasonal closures during late-spring or summer would
achieve at |least a 34 percent reduction in harvest.

Discussion

The analyses in this report expand upon the analyses conducted for the red grouper interim rule
(Strelcheck 2005b), which did not include vessal limit analyses. Red grouper bag limit
reductions estimated in this report are greater than previously estimated. These differences area
result of 1) incorporation of B1 catch datainto MRFSS bag and vessel limit analyses, 2) use of
2003-2004 headboat data, and 3) weighting of harvest reductions by mode for MRFSS data.
Strelcheck 2005b previously excluded B1 landings because these landings are not observed and
therefore are not believed to be enforceable. However, this analysis assumes anglers would
comply with the bag limit, whether or not the catch could be inspected for compliance.

Headboat data for 2004 were previousy unavailable for bag limit anayses conducted for the
interim rule (Strelcheck 2005b), so headboat data for 2002-2003 were previously used.



Incorporation of 2003-2004 data in this report results in consistent time periods of analysis for
both MRFSS and headboat data and alows for the most recent landings and catch rates to be
used for determining reductions. Finally, weighting of harvest reductions by mode resulted in
the greatest changes to the overall harvest reductions when compared to Strelcheck 2005b.
Previously, MRFSS and headboat harvest reductions were weighted based on the proportion of
harvest for each mode. In this report, percent reductions were weighted for charter vessels,
private vessels, and headboats.

Aswith all management measure analyses, the results of this report are dependent on several
assumptions, which could affect the estimated reductions in harvest. Assumptions include: 1) no
effort shifting during seasonal closures, 2) catch rates during 2003-2004 are similar to future
catch rates, and 3) the number of people in afishing party is the same as the number of people on
afishing trip/vessel. Deviation from these assumptions could increase or decrease overall
reductions estimated. For instance, if fishermen increase fishing effort during open months,
before or after a closed season, harvest reductions would be less than estimated. Similarly, if
catch rates increase or decrease, the estimated reductions in harvest resulting from bag limits
could be under or overestimated. Finally, if there is more than one fishing party on a vessel,
than harvest reductions would be underestimated, especially for larger charterboats.
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Table 1. Estimated harvest reductions resulting from various red grouper bag and vessel limits.

Vessel Percent Reduction
Bag Limit Limit Charter Private HB All Modes
1 None 22.5 32.7 6.1 29.7
1 10 23.1 32.7 16.2 30.2
1 9 23.5 32.7 18.2 30.4
1 8 24.1 32.7 20.7 30.6
1 7 24.9 32.8 23.7 31.0
1 6 26.4 33.0 27.2 31.5
1 5 30.0 33.6 31.9 32.9
1 4 35.8 34.7 37.9 35.0
1 3 44.1 37.7 46.0 39.3
1 2 55.5 46.5 57.2 48.6
1 1 72.1 67.3 73.7 68.5
2 None 5.9 10.4 0.9 9.1
2 10 10.8 10.6 14.9 10.8
2 9 12.7 11.1 17.1 11.7
2 8 15.0 11.7 19.8 12.7
2 7 18.1 13.3 22.9 14.6
2 6 22.3 15.3 26.7 17.1
2 5 27.7 19.0 315 21.2
2 4 345 23.9 37.7 26.5
2 3 43.6 33.0 45.9 355
2 2 55.5 46.2 57.1 48.4




Table 2. Estimated percent reductions in red grouper harvest resulting from a one red grouper
bag limit, various vessel limits, and various seasona closures. Percentages highlighted in grey

would achieve at |east a 34 percent reduction in harvest.

Vessel Limit
Closed Season None 10 9 8 7 6 5 4 3 2 1
None 29.7 30.2| 304 | 306 | 31.0( 315 32.8 | 35.0| 39.3 | 48.7 | 68.5
Feb 31.9 325| 326 | 328 | 33.2 | 33.7 | 35.0 | 371 | 41.2 | 50.3 | 69.5
Jan 31.9 325| 326 | 328 | 33.2 | 33.7 | 35.0 | 371 | 41.2 | 50.3 | 69.5
Dec 325 33.0| 332 | 334 | 33.7 | 34.2 | 355 | 37.6 | 41.7 | 50.7 | 69.7
Nov 325 331 332 | 334 | 33.8| 34.3| 35.6 | 37.7 | 41.7 | 50.7 | 69.7
Febl5-Marl5 33.4 340 | 341 | 343 | 346 | 35.1 | 36.4 | 385 | 425 | 514 | 70.1
Mar 34.4 349 | 35.1 | 353 | 35.6 | 36.1 | 37.4 | 39.4| 434 | 52.1 | 70.6
Apr 34.5 351 | 352 | 354 | 35.8 | 36.2 | 37.5| 395 | 435 | 52.2 | 70.6
Jan-Feb 34.6 351 | 35.2 | 354 | 35.8 | 36.2 | 37.5| 395 | 43.4 | 52.2 | 70.6
Sep 34.6 351 | 353 | 355 | 35.8 | 36.3| 37.6 | 39.6 | 43.6 | 52.3 | 70.7
Feb-Maril5 34.7 352 | 353 | 355 | 35.8 | 36.3| 37.6 | 39.6 | 43.5| 52.2 | 70.7
Oct 34.7 352 | 354 | 356 | 359 | 36.4 | 37.7 | 39.7 | 43.6 | 52.3 | 70.7
Nov-Dec 35.6 36.1| 36.3 | 36,5 | 36.8 | 37.3| 385 | 405 | 443 | 529 | 711
Feb15-Mar 36.0 365| 36.6 | 36.8 | 37.1 | 37.6 | 38.8 | 40.8| 446 | 532 | 71.2
Feb-Mar 37.2 37.7| 378 | 38.0 | 38.3 | 38.8| 40.0 | 419 | 45.7 | 54.1 | 71.8
Oct-Nov 37.8 382 | 384 | 386 | 38.9 | 39.4 | 405 | 425 | 46.2 | 545 | 721
May 38.2 387 389 | 39.1 | 39.4 | 39.9| 41.0| 43.0| 46.7 | 55.0 | 72.3
Jun 38.2 387 389 | 39.1 | 39.4 | 39.9| 41.1 | 43.0| 46.7 | 55.0 | 72.3
Mar-Apr 39.7 40.1 | 40.3 | 40.4 | 40.7 | 41.2 | 42.3 | 44.2 | 47.8 | 559 | 729
Sep-Oct 39.7 40.2 | 40.3 | 405 | 40.8 | 41.3 | 42.4 | 443 | 479 | 56.0 | 73.0
Aug 40.5 41.0 | 412 | 414 | 41.7 | 422 | 43.3 | 45.2 | 488 | 56.7 | 73.4
Jul 40.6 41.1 | 412 | 414 | 41.7 | 422 | 43.3 | 45.2 | 488 | 56.7 | 73.4
Apr-May 43.3 437 | 439 | 440 | 443 | 448 | 458 | 47.6 | 51.0 | 58.6 | 74.6
Aug-Sep 45.6 46.0 | 46.2 | 46.3 | 46.6 | 47.1 | 48.1 | 49.8 | 53.1| 60.4 | 75.6
May-Jun 47.1 A47.6 | 477 | 479 | 48.1 | 485 | 49.6 | 51.2 | 544 | 614 | 76.3
Jun-Jul 49.4 499 ] 50.0 | 50.2 | 50.4 | 50.8 | 51.8 | 53.4 | 56.4 | 63.2 | 77.4
Jul-Aug 51.7 521 | 52.2 | 524 | 52.6 | 53.0 | 54.0 | 55,5 | 58.4 | 64.9 | 78.4




Table 3. Estimated percent reductions in red grouper harvest resulting from a two red grouper
bag limit, various vessel limits, and various seasona closures. Percentages highlighted in grey

would achieve at least a 34 percent reduction in harvest.

Vessel Limit
Closed Season None 10 9 8 7 6 5 4 3 2 1
None 9.1 108 | 117 | 127 | 146 | 17.1| 21.2 | 26.5| 355 | 48.4 | 68.5
Feb 12.1 13.7 ] 145 | 155 | 17.4 | 19.7 | 23.7 | 289 | 37.6 | 50.0 | 69.5
Jan 12.1 13.7 ] 145 | 155 | 17.4 | 19.7 | 23.7 | 289 | 37.6 | 50.0 | 69.5
Dec 12.8 144 | 152 | 16.2 | 18.0| 20.4 | 24.3 | 294 | 38.1 | 50.4 | 69.7
Nov 12.8 144 ]| 152 | 16.2 | 181 | 20.4 | 24.4 | 295 | 38.1 | 504 | 69.7
Febl5-Marl5 14.0 155 163 | 173 | 19.1| 21.4| 25.3 | 304 | 389 | 51.1 | 70.1
Mar 15.3 169 | 176 | 186 | 204 | 22.7| 26,5 | 31.5]| 399 | 519 | 70.6
Apr 15.4 170]| 178 | 187 | 205 | 22.8 | 26.6 | 31.6 | 40.0 | 51.9 | 70.6
Jan-Feb 15.4 170 | 177 | 187 | 205 | 22.8 | 26.6 | 31.5]| 399 | 519 | 70.6
Feb-Maril5 15.5 171 ] 178 | 188 | 206 | 22.8 | 26.7 | 31.6 | 40.0 | 52.0 | 70.7
Sep 15.5 171 ] 179 | 188 | 206 | 229 | 26.7 | 31.7 | 40.0 | 52.0 | 70.7
Oct 15.7 1721 180 | 189 | 20.7 | 23.0| 26.8 | 31.7| 40.1 | 52.1 | 70.7
Nov-Dec 16.8 18.3 ] 191 | 200 | 21.8| 24.0| 27.8 | 326 | 409 | 52.7 | 71.1
Feb15-Mar 17.2 18,7 195 | 204 | 22.2 | 24.4| 28.1 | 33.0]| 41.2| 529 | 71.2
Feb-Mar 18.8 20.3 | 21.0 | 219 | 23.6 | 25.8| 29.5| 34.2 | 423 | 538 | 71.8
Oct-Nov 19.6 21.0| 21.8 | 226 | 244 | 26.5| 30.2 | 349 | 428 | 542 | 721
May 20.2 21.7| 225 | 234 | 25.1 | 27.2 | 30.8 | 355 | 434 | 54.7 | 72.3
Jun 20.2 21.7| 225 | 234 | 25.1 | 27.2 | 30.8 | 355 | 434 | 54.7 | 72.3
Mar-Apr 22.0 234 | 241 | 250 | 26.6 | 28.7 | 32.3 | 36.8| 446 | 55.6 | 72.9
Sep-Oct 22.1 236 | 243 | 251 | 26.8 | 28.9 | 32.4 | 37.0| 44.7 | 55.7 | 73.0
Aug 23.3 248 | 255 | 263 | 28.0 | 30.0| 33.5| 38.0| 456 | 56.4 | 73.4
Jul 23.3 248 | 255 | 263 | 28.0 | 30.1 | 33.5| 38.0| 456 | 56.5 | 73.4
Apr-May 26.7 28.1| 288 | 296 | 31.1 | 33.1| 36.4 | 40.7 | 48.0 | 58.4 | 74.6
Aug-Sep 29.8 31.1| 318 | 326 | 34.1 | 36.0 | 39.1 | 43.2 | 50.2 | 60.1 | 75.6
May-Jun 31.7 33.0| 336 | 344 | 359 | 37.7| 40.8 | 448 | 516 | 61.2 | 76.3
Jun-Jul 34.8 36.0| 36.6 | 37.3 | 38.7 | 405 | 43.4 | 473 | 53.7| 63.0 | 77.4
Jul-Aug 37.7 389 | 395 | 40.2 [ 415 | 43.2 | 46.0 | 49.7 | 55.8 | 64.7 | 78.4




Addendum

During the August 2005 Gulf of Mexico Fishery Management Council (Council) meeting, the
Council asked staff to evaluate differential vessel limits for vessels with a U.S. Coast Guard
Certificate of Inspection (COI). Federal regulations require vessels with a passenger capacity of
seven passengers or greater to possess a COIl. All headboats surveyed by the SEFSC’ s Headboat
Survey carry 7 passengers or more and therefore must possess a COl. There are also some
vessels in the MRFSS intercept files that carry seven passengers or more and therefore would be
required to possess a COlI.

Analyses were conducted to evaluate the effects of a one red grouper bag limit and three red
grouper vessdl limit for nonCOI vessels (private and some charter vessels) and avessel limit of
one red grouper per two or per three paying passengers for COIl vessels (headboats and some
charter vessels). Methods for bag and vessel limit analyses were the same as those described
previously with the following modifications. 1) MRFSS intercepts were categorized by
passenger capacity (6 passengers or less = non-COl, 7 passengers or greater = COl), 2)
reductions for MRFSS vessals assumed to have a COI and for all headboats were calculated
using vessel limits of one red grouper per two or per three paying passengers, and 3) charter
vessel reductions were weighted by the proportion of landings in the MRFSS intercept files
accounted for by COI versus nonCOlI vessels (67.4 percent COI, 32.6 percent nonCOI). For
MRFSS intercepts, it was assumed that no vessels possessing a COl were carrying less than
Seven passengers.

Results

Tables 1 and 2 summarize the results of these analyses. Implementing avessel limit of onered
grouper per two paying passengers on COI vessels and a one red grouper bag limit and three red
grouper vessal limit on nonCOIl vessels would reduce harvest by approximately 37 percent.
Increasing the vessel limit on COI vessels to one red grouper per three paying passengers would
reduce overall harvest by an additional 2 percent.

Table 1. Estimated reduction in harvest resulting from a one red grouper bag limit and three red
grouper vessdl limit for non-COI vessels and a vessdl limit of ore red grouper per two paying
passengers for COIl vessels.

Bag/Vessel Limit Mode Reduction
1 bag, 3 vessel Private 37.7
1 bag, 3 vessel Charter Non-COlI 425
1 bag per 2 paying passengers Charter-COl 34.9
1 bag per 2 paying passengers Headboat 14.7
Weighted Reduction 37.2




Table 2. Estimated reduction in harvest resulting from a one red grouper bag limit and three red
grouper vessal limit for nonCOI vessels and a vessel limit of one red grouper per three paying
passengers for COIl vessels.

Bag/Vessel Limit Mode Reduction
1 bag, 3 vessel Private 37.7
1 bag, 3 vessel Charter Non-COl 425
1 bag per 3 paying passengers Charter-COlI 48.0
1 bag per 3 paying passengers Headboat 41.7
Weighted Reduction 39.1




